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ABSTRACT 
 Blunt trauma produces a spectrum of injury from minor, single-
system  injury to devastating, multisystem trauma. Surgeons must have 
the ability to detect the presence of intra-abdominal injuries across this 
entire spectrum. 
The object of the dissertation is to make a comprehensive study of 
pattern of blunt abdominal injuries, which are fatal and resulting in 
death. 
AIM AND OBJECTIVES  
To study the mortality  rates  and  to  emphasize  the  importance 
of  clinical  findings  in early management of abdominal organ injury. 
To know the pattern of abdominal organ  injured. 
METHODOLOGY 
In my study total of 60 patients were included,it is a retrospective 
study details were collected from casesheets and were recorded in a 
performa. 
DISCUSSION 
Abdominal pain being the most common symptom in patients 
with solid organ injury,whereas abdominal distention being the most 
common clinical feature in non solid organ injury. 
There was no significant clinical finding in nearly  20% of 
patients with blunt injury abdomen. 
CONCLUSION 
When operative intervention is necessary, exploration of the 
abdomen should be done in a methodical and systematic manner so 
subtle injuries are not missed. 
In suspicious case it is better to follow the dictum "its better to 
open and see than to wait and see".  
If nonoperative management is elected, close serial examination and 
monitoring are of critical importance. 
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INTRODUCTION 
             Blunt trauma produces a spectrum of injury from minor, single-
system  injury to devastating, multisystem trauma. Surgeons must have 
the ability to detect the presence of intra-abdominal injuries across this 
entire spectrum.  
A carefully Performed physical examination remains the most 
important method to determine the  need for exploratory laparotomy. 
Blunt abdominal trauma affects patients of all ages and is a 
leading cause of morbidity  and  mortality in young people .Concealed 
haemorrhage is the second most common cause of death after trauma, 
and missed abdominal injuries are a frequent cause of morbidity and late 
mortality in patients who survive the early period after injury. 
Appropriate and expeditious investigation facilitates definitive 
management and minimises the risk of complications. 
          Trauma accounts for 8% of all the deaths in India. As per „world 
road statistics 2015‟ released by international road federation , Geneva, 
India recorded the second highest number of road accident fatalities per 
1,00,000 population. 
 
 
Approximately 60 accidents takes place every hour and results in 
death of 17 of them. In 2015 ,54% of those killed belonged to the 15-30 
year age group. In urban life 75% of abdominal trauma follows blunt 
injury. Greatest difficulty in their management lies in the timely 
diagnosis. This is largely due to masking of abdominal trauma by 
associated injuries like head injury, chest trauma and bony injury. 
Often the victims are unconscious due to alcoholism, drug abuse, 
head injury, and shock. The problems in diagnosis are compounded by 
the fact that relatively trivial injury may rupture abdominal viscera. So 
suspicion should be very high, if the diagnosis is to be accurate. 
           In contrast to penetrating injury, the decision to perform 
laparotomy for blunt abdominal trauma is more complex and difficult, 
because of structural injury being less obvious and associated other 
injuries may necessitate more urgent action. 
               But closed cases of trauma, offers a great challenge to the 
treating surgeon. The object of the dissertation is to make a 
comprehensive study of pattern of blunt abdominal injuries, which are 
fatal and resulting in death. 
 
 
 
AIM AND OBJECTIVE 
-   A retrospective study to know the pattern, presentation   and   
outcome  of   blunt  abdominal organ injury. 
-  To study the mortality  rates  and  to  emphasize  the  importance 
of  clinical  findings  in early management of abdominal organ 
injury. 
- To study the outcome of patients managed conservatively. 
- To know the pattern of abdominal organ  injured. 
- To study  and  compare the relation between clinical findings and 
abdominal organ involved. 
  
 
 
 
                                            
 
 
 
 
REVIEW OF LITERATURE 
ANATOMY OF ABDOMEN 
The surface markings of the boundaries of the anterior abdominal 
wall are readily defined. Above, centrally the xiphoid process, and then 
the costal margins extending from the seventh coastal cartilage at the 
xiphisternal joint, to the tip of the twelfth rib. The lowest part of the 
costal border is in the mid-axillary Line, and is formed by the lower 
margin of the tenth coastal cartilage. The line joining the lower margin 
of the thoracic cage on each side constitutes the sub coastal plane, which 
transects the third lumbar vertebral body.  
The inferior boundary is formed by the iliac crest, which descends 
from its tubercle and ends anteriorly at the anterior superior iliac spine, 
from which the inguinal ligament runs downwards and forwards to the 
pubic tubercle. This is indicated by the obvious inguinal groove, which 
is readily seen when the thigh is flexed on the abdomen .The pubic 
tubercle is the lateral extremity of the pubic crest, about 2.5 cm from the 
midline, which itself marks the site of the pubic symphysis, the lower 
most part of the margin of the anterior abdominal wall. The tubercle can 
be identified by the direct palpation, even in the obese, by running the 
 
 
fingers along the adductor longus tendon, tensed by flexion, abduction 
and external rotation of the thigh, to its origin below the tubercle. 
 
                             
 
 
ABDOMINAL REGIONS 
The abdomen can be divided into nine regions by two horizontal 
and two parasagittal planes, projected to the surface of the body. These 
regions are used in practice for descriptive localization of the position of 
a mass or the localization of a patient‟s pain. They may also be used in 
the description of the location of the abdominal viscera. 
The two vertical lines are the midclavicular lines on either side. 
Classically, the two horizontal lines are the transpyloric and the 
transtubercular planes.    
The nine regions thus formed are:  
The epigastrium.                                                                                    
The right and left hypochondrium. 
The umbilical region. 
The right and left lumbar region.  
The hypogastrium . 
The right and left iliac fossa. 
  
 
 
ABDOMINAL REGIONS 
 
 
 
 
 
CAUSES OF  BLUNT  INJURY ABDOMEN 
Road traffic accidents  :  account for 75% of cases. The two 
main  mechanisms are  deceleration 
injury and deformation force.                           
Fall from heights  :   like an electric pole, ladder tree or 
into a well. 
Assault  :  using blunt objects. 
Train traffic accidents  : fall from moving train or hit by train 
Sports accidents  :    motor car, motor bike rallies and 
Foot ball. 
Warfare injuries  :  can lead to visceral damage by 
blasts, shock   waves  or  under water 
concussion 
Marital arts  :  karate 
Battering  :  is becoming an important, common 
but preventable cause of abdominal 
injuries. 
Others  :  domestic injuries, industrial accident 
like collapse of buildings, stampede, 
animal kicks, bull gore injury, etc.  
 
 
 
MECHANISM OF INJURY IN BLUNT TRAUMA 
 Impacts delivered personally (hands, fists, elbows, feet and knees) 
or by such instruments as clubs rods, lengths of pipe, rocks, 
hammers, baseball bats, lamps, table and chair legs, hand guns 
(pistol whipping), brass knuckles. 
 Forceful contact of a part or  entire body against an unyielding 
surface for example, he/she falls in which head or trunk strikes 
the floor, curb or pavement. 
 Combinations of impact and forceful contact. Thus a pedestrian 
knocked on the pavement by moving motor vehicle sustains two 
sets of injuries. One results on auto victim impact and the second 
from victim pavement impact. Another example a person struck 
on the chin by assailant‟s fist and is there by propelled down 
several stairs or out of an open window or to a cement sidewalk, 
again two sets of injuries can result. 
 
  
 
 
INITIAL MANAGEMENT AND DIAGNOSIS IN 
BLUNT INJURY ABDOMEN 
 
- The initial management of trauma patients should generally 
follow the primary and secondary survey construct promulgated 
by the Advanced Trauma Life Support (ATLS) course of the 
American College of Surgeons.  
- The primary survey consists of the ABCs of airway, breathing, 
circulation, disability, and exposure, done in that order. Clues to 
potential blunt abdominal injury that can be obtained during the 
primary survey are relatively limited. Lack of breath sounds in a 
hemithorax on the breathing section of the ABCs can occasionally 
be related to a torn hemidiaphragm and emphasizes the 
importance of a controlled approach to placement of a tube 
thoracostomy in which trocars are not used and a finger is put into 
the pleural space through the chest incision before placement of 
the tube.  
- Hypotension on the circulatory part of the ABCs may be a 
nonspecific sign of intraabdominal hemorrhage. 
 
 
- During the secondary survey, or detailed physical examination 
of the patient, more specific attention is devoted to the abdomen. 
The abdomen, flanks, and back should first be inspected for 
abrasions or other external signs of injury. Puncture wounds 
should raise the specter of a penetrating abdominal injury. Flank 
ecchymosis may be an indicator of underlying renal injury. Pain 
at the tip of the left shoulder is occasionally a sign of referred 
pain from the hemidiaphragm (Kehr's sign) and may indicate a 
splenic injury. It is distinguished from a shoulder injury in that 
movement of the left arm does not increase the pain. Ecchymosis 
in the lower abdomen along the course of a lap belt is associated 
not uncommonly with significant intraabdominal injury, 
particularly to the bowel.  
- Abdominal distension on visual inspection is sometimes present 
when there has been intraperitoneal bleeding but is not 
particularly sensitive or specific.  
- Auscultation and percussion of the abdomen are not particularly 
helpful; dullness to percussion is not a sensitive indicator of 
intraperitoneal blood, and a large volume of intraperitoneal free 
 
 
air that might lead to tympany is quite uncommon, even in the 
face of injury to a hollow viscus.  
- Palpation, on the other hand, is an important part of the physical 
examination of the abdomen after blunt injury. Generalized 
peritonitis is an obvious indication of the need for abdominal 
exploration. Localized abdominal tenderness or diffuse 
tenderness without peritoneal signs is an indication that 
further investigation and observation are necessary. Pain to 
palpation at the costal margin or lower ribs posterolaterally is also 
important to note, even in the absence of overt abdominal 
findings 
-  Laboratory values during initial evaluation are of limited 
value.  
- Diagnostic peritoneal lavage is a time-honored method for 
determining the presence of intraperitoneal injury after blunt 
trauma. After placement of a nasogastric tube and a urinary 
catheter, a small infraumbilical incision is made (supraumbilical 
in the presence of a major pelvic fracture) and a dialysis catheter 
placed in the peritoneal cavity. After placement, the catheter is 
aspirated. The return of 10 ml of blood indicates a grossly 
 
 
positive study and if it occurs marks the completion of the study. 
If aspiration does not yield 10 ml or more of gross blood or 
obvious gastrointestinal contents, a litre of normal saline (10 
ml/kg for children) is infused through the catheter and then 
siphoned back out of the peritoneal cavity. A red blood cell count 
is done on an aliquot of the siphoned fluid and is considered 
positive after blunt trauma if it is greater than 100,000 cells/ml 
(50,000 to 100,000 cells/ml is considered indeterminate). Other 
fluid examinations that are sometimes done are white blood cell 
counts and bilirubin or amylase determinations. Diagnostic  
peritoneal lavage was introduced as a means of deciding which 
hemodynamically unstable patients would benefit from urgent 
abdominal exploration. Recently, the role of peritoneal lavage in 
such situations has been gradually decreasing in many centers and 
has been replaced by Focused Abdominal Sonography for 
Trauma (FAST).  
- The FAST examination is an interrogation of the peritoneal 
cavity for the presence of free fluid . FAST examinations are 
noninvasive and in experienced hands somewhat quicker than 
diagnostic peritoneal lavage. Sensitivity levels, though not as high 
as for peritoneal lavage, are reasonably good. FAST has also been 
 
 
used as an initial screening examination in stable blunt trauma 
patients with minimal findings on physical examination of the 
abdomen. In such circumstances, the presence of free fluid is used 
as a trigger for obtaining further radiographic imaging studies. 
- Plain x-ray films are of limited value in the diagnosis of 
abdominal injury in blunt trauma patients, although the presence 
of radiographic rib fractures in the lower chest may signal 
underlying solid viscous injury, and pelvic or lumbosacral spine 
fractures are associated with a significant force of injury and 
retroperitoneal hemorrhage.  
- Computed tomography (CT) is the dominant radiographic 
study for the diagnosis of intraabdominal injury. CT is excellent 
for making the diagnosis of injuries to solid viscera such as the 
liver, spleen, and kidneys; both the injuries themselves and the 
associated intraperitoneal and/or retroperitoneal blood are very 
sensitively seen on CT scanning of the abdomen and pelvis . 
Sensitivity for blunt pancreatic injuries is less than that for the 
other solid viscera but is still fairly good. The lowest sensitivity 
for intraabdominal injury is for blunt intestinal injury, especially 
when the study is done relatively soon after injury. The injuries 
 
 
themselves are not well visualized on CT scanning unless they 
include an element of mesenteric hematoma; free intraperitoneal 
fluid is the only finding in some instances. Although more recent 
generations of CT scanners coupled with experienced interpreters 
have increased the sensitivity of CT scanning for blunt intestinal 
injury, injuries can still be missed. Free intraperitoneal fluid in the 
absence of a solid viscous injury to explain its presence should 
raise the index of suspicion for blunt intestinal injury. Also, liver 
or spleen injuries can occur in conjunction with blunt intestinal 
injury. In such cases, the presence of a solid viscous injury as a 
potential explanation for free intraperitoneal fluid can result in 
delays in diagnosis. 
  
 
 
ABDOMINAL INJURIES 
                    The abdominal viscera are injure by (1)Contusion by 
crushing, (2) tearing of parenchyma, (3) Rupture by a bursting force due 
to a rise of pressure inside the organ (4) Tearing of attachments and   (5) 
laceration of the organ by break bones.  
The blunt force injuries of the abdominal organs are divided into 
(1) Injuries of the parenchymatous viscera and (2) injuries of the hollow 
abdominal viscera and their attachments. 
THE PARENCHYMATOUS VISCERA: 
The most important organs in this group are the liver, spleen, 
kidneys, and pancreas. Since ordinarily their consistency is firm, they 
are not easily ruptured by blunt force. They are also protected by bones 
like the ribs or are located deep in the abdomen, so that they are not 
easily reached except by severe violence. The principal complication, 
which causes death in injuries of the parenchymatous organ is 
hemorrhage into the abdominal cavity. 
 
 
 
 
HOLLOW ABDOMINAL VISCERA: 
The traumatic lesions which are produced and the complication 
which ensure, are characteristic and dependent on their anatomic 
structure and exposed position in the abdomen. The stomach, duodenum 
and contracted urinary bladder are fairly well shielded by the skeleton or 
by their position in relation to other structures, but the intestine and the 
distended urinary bladder are protected only by the anterior abdominal 
wall and are therefore vulnerable to violence applied to the lower 
abdomen. The structure of the hollow viscera is much more fragile than 
that of the parenchymatous organ and serious injury may be inflicted on 
them by a comparatively slight degree of violence. In spite of these 
facts, the traumatic injuries of the solid abdominal organs out 
number the injuries of the hollow organs in ratio of 10 to 1. The 
hollow viscera are more mobile and may elude the traumatizing force 
more easily than the solid viscera, which are anchored and less able to 
escape the effects of violence, a consideration which may be the 
difference in the incidence of blunt force injuries of the two different 
types of abdominal organs. 
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STOMACH 
Blunt gastric injuries are uncommon (approximately 1% of all 
blunt trauma patients).  Blunt gastric injuries tend to be large and to 
occur on the greater curvature, and because of the size and location of 
the injuries, blunt gastric injury is one of the few hollow viscous injuries 
in which free air may be visualized on upright chest x-ray or on a left 
lateral decubitus film. Physical findings or the presence of additional 
intraabdominal injuries will dictate operative intervention in most 
patients with blunt gastric injury. The gastric injury itself is usually 
relatively easy to manage surgically and can be closed after debridement 
with a two-layer closure. Morbidity and mortality in patients with blunt 
gastric injuries are related to associated intraabdominal and 
extraabdorninal injuries and are fairly high in most series. 
The left lower ribs protect the greater part of the stomach, but a 
portion of the pylorus is exposed in the epigastrium. A sever thrust, 
especially a localized violence, in the region of the epigastrium of left 
hypochondrium, may produce contusion, tearing and bursting rupture of 
the stomach wall..Contusion of the stomach is caused when an object 
with a limited area of impact strikes the epigastrium and violently 
compresses the stomach between the anterior and posterior abdominal 
 
 
walls. The stomach injuries play a minor role in causing death, but an 
important  characteristic of gastric contusions  is if  the victim lives long 
enough, the stomach may undergo perforation by action of the gastric 
juice which digests and erodes contused areas, in which the vitality of 
the tissues has been impaired by the trauma. In such cases death results 
from a rapid  
The complications, which cause death in traumatic gastric 
perforations, are either shock or hemorrhage resulting from lesions of 
other viscera or from sever peritonitis caused by escape gastric contents 
and virulent bacteria into the abdominal cavity. 
DUODENUM 
- The duodenum is a curved piece of intestine, the lower end of 
which crosses the vertebral column at the of the second lumbar 
vertebra. A severe localized violence may compress the 
duodenum against the vertebral column and cause a contusion or 
perforation of its anterior and posterior walls, just as it does in the 
case of the stomach.   
- The digestive fluid in addition may erode the traumatized area 
and convert a contusion into a fatal perforation. 
 
 
- Partial and complete transverse tears of the duodenum also occur 
at this point. Bursting rupture occur whenever the duodenum is 
compressed by violence applied to the epigastrium, while its 
lumen is distended with fluid.  The pressure inside viscus is 
increased, so that it bursts at its most dependent portion, 
producing a circular perforation 5 to 10mm in diameter. The 
perforations of the duodenum allow gas-forming bacteria to enter 
the retroperitoneal tissues, and gaseous gangrenous cellulites of 
the right lumbar fosse results, which causes death by sepsis. 
Occasionally pancreatic secretion escapes through the rupture and 
produces multiple areas of fat necrosis. 
The clinical indications of duodenal rupture are pain and rigidity 
in the upper part of the abdomen and other well-marked signs of septic 
peritoneal inflammation. An exploratory laparotomy is sometimes 
performed on these cases, and the surgeon is not always be able to find 
the injury, because of the posterior retroperitoneal location of the 
duodenum in the abdomen which makes investigation of it difficult at 
operation. The only treatment for these injuries is early operation, and 
suture of the rupture before the retroperitoneal cellulites has a chance to 
develop, for if it is established, it is usually fatal. 
 
 
INTESTINAL INJURIES 
The small intestine lies in the abdomen below the epigastrium and 
in front of the lumbar spine. It is easily injured by the violence applied 
to the abdominal wall in the region of the navel. The large intestine or 
colon is also located in the anterior part of the abdomen, but is 
effectively cushioned posteriorly, except in such places as where the 
transverse colon crosses the spinal column of where the cecum and the 
descending colon are in just apposition to the iliac bones. A contusion of 
the intestine, which may result in a perforation, can be produced by a 
severe localized violence like kick or by impact of the abdomen against 
a projecting object, the affected intestinal coil being bruised between the 
anterior and posterior abdominal walls. This injury my occur at any 
level in the intestine, but in the large intestine, it is most often found in 
the middle of the transverse colon or in the cecum or descending colon, 
where the bowel is in close relationship to underlying bones. 
Extravasation of blood may occur in the intestinal wall, which may be 
perforated directly by the violence.  
Tears of the intestine may be partial or complete and are caused 
by a tangential force acting on the abdomen and exerting traction on the 
intestinal wall. The complete tear is usually the result of a grinding 
 
 
action like that produced by the wheel of an automobile, and occurs 
most often at the upper end of the jejunum, where the intestine is 
anchored by the ligament to Treitzs. The circular muscle in the injured 
segment of bowel contracts and prevents excessive leakage, but later the 
muscle relaxes and the intestinal contents escape into the peritoneum. 
Bursting ruptures of the intestine are encountered most often in 
the lower ileum, but can occur in any part of the bowel. The intestine is 
usually distended by fluid at the time of injury. The rupture is produced 
by an impact against the lower abdomen, which increased the pressure 
within the intestinal lumen and causes the intestine wall to give way at 
its weakest point. If the intestines are in a hernial sac, the chances of 
bursting are increased, because the fluid and gas cannot escape from the 
relatively fixed intestinal loops and also became of the exposed, poorly 
protected position of the hernial sac. The edges of intestinal ruptures are 
ecchymotic, a finding which serves to distinguish the lesions from 
perforations due to disease or artifact.The appendix is rarely injured.  
Contusion can result from a severe localized violence which compresses 
the viscus against the pelvic brim. There was one example of contusion 
of the appendix and it was associated with other sever blunt force 
injuries with in the abdomen which were rapidly fatal.An appendix in a 
 
 
retrocecal position is cushioned against injury by the cecum, which is 
anterior to it. 
              If an exploratory laprotomy is performed promptly and the 
intestinal lesion repaired, the patient may recover, if the operation is 
delayed, the intestinal contents, which escape into the abdominal cavity 
through the rupture, will cause acute suppurative peritonitis, which is 
usually fatal. 
SMALL INTESTINE 
 -  The incidence of small bowel injury secondary to blunt trauma is 
approximately 5% to 15%. The incidence has increased recently, 
possibly secondary to an increasing incidence of high-speed 
motor vehicle crashes coupled with the increasing use of seat 
belts .  
- The proximal  jejunum and distal ileum are the most 
commonly injured areas, possibly because they are areas of 
transition between fixed and mobile bowel or because they are 
crushed between seat belts anteriorly and the spine or bony pelvis 
posteriorly. In the patient with an altered level of consciousness, 
the diagnosis of small bowel injury may be more difficult. 
 
 
Diagnostic peritoneal lavage or ultrasound is generally 
nonspecific and only indicates the presence of intraperitoneal 
blood or fluid but may in some patients be the impetus for 
abdominal exploration.  
- CT, especially when it demonstrates significant 
intraperitoneal fluid in the absence of an injury to the liver or 
spleen, may also help to spur operative intervention. 
-  CT is not perfect, however, and serial physical examination is 
important even when the initial CT scan is negative for obvious 
injury. When physical examination is unreliable, the possibility of 
a missed bowel injury should be kept in mind if there is otherwise 
unexplained sepsis or failure to respond to continued 
resuscitation. Delays in diagnosis of more than 24 hours (and in 
some series as short as 6 to 12 hours) are associated with major 
morbidity or even mortality, so maintaining a high index of 
suspicion is important. 
- When blunt small bowel injuries are found on abdominal 
exploration, a decision should be made about primary repair or 
resection. General principles to be followed in this decision-
making process have to do with the extent of the individual injury 
 
 
(repair small injuries, resect complex injuries), the presence of 
multiple injuries (primarily repair if they are far apart from each 
other, resect if they are all in a short segment of bowel), and the 
location of the injury (lower threshold for resection of jejunum 
than for resection of ileum, try to save the ileocecal valve if 
possible). The treatment of serosal tears, which are quite 
common, is somewhat controversial. We fix large serosal tears 
with a single layer of Lembert sutures but do not repair small 
serosal injuries. Many simple blowout injuries can be primarily 
repaired in two layers, although injuries involving more than 
50% of the circumference of the bowel should generally be 
resected with creation of a primary anastomosis.  
- Devascularized areas should be resected with primary 
anastomosis. When resection is necessary, the use of stapled 
versus sewn anastomoses is controversial with evidence 
supporting both approaches. We favor stapled anastomoses. In 
some cases, bowel viability is questionable and resection is not 
advisable because the extent of resection would be prohibitive.  
 
 
 
 
LARGE INTESTINE / RECTUM 
A significant force is necessary for a colorectal injury to occur via 
a blunt mechanism. As with the small bowel, most injuries are the result 
of motor vehicle crashes or pedestrian versus automobile accidents. In 
most instances, a colonic injury occurs secondary to compression of the 
colon between the abdominal wall and the pelvis or spine. In cases of 
extreme deceleration, shear stress can disrupt the bowel in locations 
where relatively fixed areas of colon transition to more mobile areas. 
Seat-belt injuries to the cecum and sigmoid colon , often seen 
simultaneously in the same patient, are also relatively common. The 
spectrum of injury varies widely, from small serosal tears and 
hematomas to large perforations and complete transections.  
Blunt colonic injuries are seldom simple perforations, as is often 
seen in the small bowel. More commonly the bowel, even when 
perforation is not present, has suffered extensive serosal injury and 
intramural hemorrhage. Injuries to the mesocolon are also common. 
There is extensive literature advocating primary repair and even primary 
anastomosis for penetrating colon injury but a relative paucity of 
published experience with the operative management of blunt colonic 
injury. Simple blunt colonic injuries can be repaired primarily in 
 
 
otherwise stable patients. Blunt colonic injury tends to be more 
extensive than most penetrating colonic injury, however, and blunt 
trauma patients are more likely to have severe associated 
extraabdominal injuries than patients with penetrating injury. These 
factors argue for a lower threshold for resection and proximal diversion 
in blunt trauma than is used after penetrating injury. 
Primary rectal injuries after blunt injury are relatively rare but 
may occasionally occur in association with severe pelvic fractures or 
major perineal injuries. Proximal diversion should be done when there is 
an associated open pelvic fracture to decrease the likelihood of 
osteomyelitis. Based on institutional experience, we think that injuries 
of the posterior perineum and anorectal area should usually be diverted, 
and that diversion for soft tissue injuries to the anterior perineum should 
be more selective. When proximal diversion for a rectal injury is done, it 
should take the form of an end rather than a loop colostomy to ensure 
complete diversion. Though somewhat controversial, we feel that there 
is enough evidence to support washout of the distal rectal stump when 
diversion is done. 
 
 
 
 
MESENTERY 
 The structures most often affected by injury are the mesentery of 
small intestine and the mesosigmoid. The other mesenteric subdivision 
and the omentum are rarely involved. The injuries are classified  (1) 
tears and (2) contusions.  
- The mesentery may be torn by a grinding force like that generated 
by an automobile wheel, or by a severe localized violence, which 
strikes the abdominal wall as a tangent traction, is exerted on the 
mesentery, causing circular and ovoid result of varying size, 
either single or multiple. 
- The mesentery, especially one which contains much fat, may be 
contused and perforated by a severe local force which compressed 
and crushed it between the anterior and posterior walls of the 
abdomen, the perforation corresponding roughly to that of the 
impact surface 
The most common complication of a mesenteric tear or 
perforation is severe and often fatal intraabdominal hemorrhage 
from torn mesenteric vessels. In some intestine where there are end 
arteries and the victim survives the immediate effects of the injury they 
 
 
develop a local gangrene of the segment of intestine adjacent to the 
lacerated mesentery as the result of the interruption of its blood supply. 
Death may occur from septic peritonitis or from toxic and obstructive 
ileus as illustrated.   
The clinical signs of a lacerated mesentery are those of severe 
intra-abdominal hemorrhage and shock. If the patient survives a few 
days, there may be abdominal distention, pain and rigidity due to toxic 
and constrictive ileum or peritonitis. The treatment for mesenteric 
laceration is prompt exploratory laparotomy and ligation of torn blood 
vessels. It may be necessary to resect a portion of the intestine, 
especially if the adjacent mesentery is lacerated in order to forestall the 
development of gangrene in the segment of bowel deprived of its blood 
supply by the mesenteric injury. 
  
 
 
LIVER 
The size of the liver and its solid (non-compressible) consistency, 
combined, renders it vulnerable to blunt forces, applied either to the 
upper abdominal or lower thoracic regions, especially on the right.  
The liver can be contused, lacerated or crushed without 
concomitant damage to overlying or adjacent ribs. Blunt  liver trauma 
comprises of varied lesions such  as lacerations, subcapsular 
hematomas, central ruptures, bursting disruptions, fragmentation 
avulsion and tearing of ligamentous supports to the right diaphragm.  
The right hepatic lobe is injured more frequently than the 
left, and the liver lacerations are located most often on its anterior 
aspect. The hilum, located on the posterior  surface is infrequently 
involved. 
Pre-existing hepatic disease (example fatty infiltration, malaria, 
hepatitis, and passive hyperemia) increases its fragility so that major 
injury can result from comparatively minor violence. 
 
 
 
 
Pathogenesis of Blunt Injuries of Liver: 
The physical dimension of liver trauma from blunt violence is 
frequently larger than that of the areas of external impact. Compression 
of the liver between the inferior costal margin and posterior body wall 
can result in deep lacerations or even fragmentation. Extensive 
parenchymal injury can occur without simultaneous capsular laceration, 
a situation comparable to that observed with pulmonary parenchymal 
laceration in the presence of intact overlying visceral pleura. Should the 
victim of such an injury survive for hours or days, bile and blood 
accumulate beneath the undamaged impervious capsule.Crushing 
impact to the lower rib cage, which results in the broken ends of 
fractured ribs being driven into the adjacent liver, create ragged capsular 
and parenchymal laceration. 
Physiological Effects of Blunt Liver injuries: 
Clinical responses to non-penetrating liver injuries depend on 
their size and character. Massive ruptures can lead to prompt death from 
traumatic and hypovolemic shock secondary to profuse interaperitoneal 
bleeding. The gravity of lacerations and ruptures can be appreciated by 
considering its portal venous supply which furnishes large volume of 
blood. A rich network of valveless intrahepatic veins, which do not 
 
 
retract provides an excellent source for exsanguinating hemorrhage. 
Once the liver and its parenchymal venous channels have been torn, 
persistent bleeding is the rule. Spontaneous cessation of hepatic 
bleeding is uncommon, if any, but the smallest vessels have been 
damaged.  Sub lethal liver injuries aggravate shock produced by other 
traumatized organs, hastening the fatal end. Sub capsular tears may 
permit survival for hours or days, before mounting pressure in the 
intrahepatic hematoma ruptures the capsule with subsequent massive 
intraperitoneal bleeding. 
An additional danger created by the liver lacerations, which are 
not immediately or rapidly fatal from hemorrhage, is bile peritonitis 
resulting from its intraperitoneal accumulation. The peritoneal venules 
and capillaries exposed (bather) to bile in this fashion lose their tone and 
become abnormally permeable, permitting intraperitoneal leakage of 
comparatively large volumes of plasma and thus provide a potent 
acceleration for the appearance of hypovolemic shock. 
 
 
 
 
 
Traumatic Liver Infarcts and Liver Repair: 
Should the victim of a liver laceration or contusion survive for 
hours or days, the cells at and adjacent to the sites of trauma undergo 
ischemic necrosis. The basis for the prompt appearance of ischemic 
hepatocellular infarction derives, amongst other factors, the nature and 
distribution of the hepatic blood supply. 
Unlike other glandular organs whose structural pattern derives 
from their duct distribution, the architectural patter of the liver is based 
on its vascular scaffolding. Contusions and lacerations of the liver 
inevitably result in disruption of portions of its arterial and venous 
supply and of its venous drainage pathways. Intrahepatic arterioles are 
end arteries, each vessel being functionally essential. So  damage to 
venous inflow (portal vessel) and venous drainage (hepatic veins) 
systems creates superimposed insult for actively functional hepatic cells 
with their high metabolic rate. The result is prompt cell death. 
 
 
 
 
 
MANAGEMENT OF LIVER INJURIES 
For patients stable enough to undergo CT scanning of the 
abdomen, the grade of the liver injury can be quantified using the liver 
injury scale developed by the American Association for the Surgery of 
Trauma (AAST)). Some patients will have injuries that are completely 
intraparenchymal and associated with no free peritoneal  blood. The vast 
majority of hemodynamically stable patients with liver injury diagnosed 
on CT can be managed nonoperatively and the decision to pursue 
nonoperative management should be based on the clinical status of the 
patient rather than on the CT appearance of the liver injury. Patients 
with liver injuries of grade II or higher should be followed for 24 to 48 
hours in an intensive care unit and hemodynamic status, hematocrits, 
and abdominal examinations followed serially during that time. If the 
CT scan demonstrates active contrast extravasation (a"blush") ,the 
hemodynamically  stable patient should undergo selective hepatic 
angiography with embolization of any bleeding vessels. In the unstable 
patient, operative management is necessary. 
As with all trauma celiotomies in actively bleeding patients, the 
four quadrants should be packed at the beginning of the operation. Once 
it has been determined that there is a liver injury, the liver should be 
 
 
mobilized by dividing the falciform and triangular ligaments and the 
portal triad should be controlled by bluntly making a hole in the lesser 
omentum to the left of the triad to allow for a Pringle maneuver (portal 
triad occlusion). When the Pringle maneuver is employed, occlusion 
times should be limited when possible to approximately 20 to 30 
minutes to avoid prolonged hepatic ischemia. Division of the 
suspensory ligaments of the right lobe of the liver allows for its medial 
mobilization and better visualization and management of posterior 
injuries. When the right lobe is rolled medially, the patient may become 
hypotensive because of the weight of the liver on the inferior vena cava 
and interference with venous return. This is especially likely in the 
hypovolemic patient. 
Fortunately, the liver is relatively hemostatic and small to 
medium injuries of the liver (AAST grades I through III) are often 
relatively easy to control with temporary packing, compression, the 
Pringle maneuver, as well as a small number of well-placed sutures 
in isolated large bleeding points. Large liver sutures that incorporate 
big bites of hepatic parenchyma should not be used, because they 
control bleeding relatively poorly and can give rise to intraparenchymal 
hematomas and hematobilia. Suture ligation can be supplemented with 
hemostatic agents, a number of which are on the market. Our preference 
 
 
is microfibrillar collagen. When it is used, it should be applied initially 
with forceps and care should be taken to keep the forceps dry. Omental 
patches are also a useful adjunct in the initial management of small to 
medium liver injuries. 
Larger injuries of the liver (some grade III and grades IV and V) 
should be controlled with packing and the decision to pack should be 
made early. A noticeable decrease in bleeding when the patient is 
temporarily removed from positive pressure ventilation by the 
anesthesiologist is a sign of caval or major hepatic venous injury. When 
such injuries are present, an early decision to pack should be made and a 
damage-control approach adopted . Prolonged attempts to suture ligate 
bleeders in large areas of damaged hepatic parenchyma will only lead to 
more uncontrolled bleeding and worsening hypothermia, coagulopathy, 
and acidosis. Similarly, the attempted use of hemostatic agents in the 
face of massive ongoing liver hemorrhage is not productive. Major liver 
resection should not be attempted, because it will just create more 
bleeding liver surface area in a patient who is already cold and 
coagulopathic. After a liver injury has been packed, the patient should 
be taken to the intensive care unit and resuscitation continued. Airway 
pressures should be kept as low as possible to minimize hepatic venous 
bleeding, while coagulopathy and hypothermia are treated. when the 
 
 
patient has been adequately resuscitated, the packs should be removed 
on a return trip to the operating room. This should be done within 
several days of the original operation, but it is not necessary to remove 
the packs as soon as possible and there are some indications that 
attempted removal  less than 24 hours is less likely to be successful and 
does not decrease the incidence of subsequent abscess formation.  
The liver possesses excellent capacity for recuperation and repair, 
and victims of parenchymal liver laceration or contusion, who survive 
for weeks, demonstrate active hepatocellular regeneration with multiple 
mitoses as well as vigorous fibroblastic proliferation. 
 
                         
 
 
 
 
 
 
 
GRADING OF LIVER INJURIES 
Grade 
Type of  
injury 
Description of injury 
I Hematoma Subcapular,nonexpanding, <10% surface area 
Laceration Capsular tear, nonbleeding,<1 cm parenchymal 
depth. 
II Hematoma 
 
-Subcapular,nonexpanding,10 %  to 50% of 
surface area; 
-Intraparenchymal , nonexpanding <10 cm  in 
diameter. 
Laceration Capsular tear ,active bleeding; 1-3 cm 
parenchymal depth,<10 cm length. 
III Hematoma -Subcapsular, >50% surface area or expanding ; 
ruptured subcapsular hematoma  with active 
bleeding; 
-Intraparenchymal hematoma >10 cm or 
expanding. 
Laceration Capsular tear >3 cm parenchymal depth 
IV Hematoma Ruptured intraparenchymal hematoma with 
active bleeding. 
Laceration Parenchymal disruption involving 25-75% 
hepatic lobe or involves 1-3 couinaud segments 
within a single lobe. 
V Laceration  Parenchymal disruption involving >75% of 
hepatic lobe or involves > 3couinaud 
segments within one lobe).  
Vascular Juxtahepatic venous injuries (retrohepatic vena 
cava / central major hepatic veins) 
VI Vascular Hepatic avulsion 
 
 
 
 
 
SPLEEN 
Splenic injuries  result from direct  blunt force applied directly to 
the abdomen and the left thoracoabdominal region, or from a sudden 
deceleration. Patients with splenic injury maybe asymptomatic, 
complain of left upper quadrant abdominal pain, left lower rib pain, or 
referred pain to the left shoulder. Although protected by the lower rib 
cage, the spleen continues to be the most commonly injured solid 
organ after blunt trauma. 
Patients with splenic injuries can be placed into one of three 
categories based on hemodynamic stability: 
 Hemodynamically normal 
 (patients with normal blood pressure  and heart rate)        
 Transient responders  
(patients that present hypotensive or   tachycardic  and seem to 
become hemodynamically normal after infusion of   crystalloid 
but then once again manifest abnormal vital signs indicative of 
ongoing hemorrhage) 
 Hemodynamically unstable or abnormal 
 (patients with hypotension or tachycardia without appreciable or 
enduring response to crystalloid infusion).  
 
 
DIAGNOSIS  
Physical examination is neither sensitive nor specific for splenic 
injury. It is also not reliable in the patient with altered sensorium from 
head injury, illicit substances, or pain medication.  
A number of modalities are available to aid in the diagnosis of 
splenic injury. Each has particular advantages and disadvantages . These 
modalities include Focused Abdominal Sonography for Trauma 
(FAST), diagnostic peritoneal lavage (DPL), computed tomography 
(CT) scan, and diagnostic laparoscopy. In the hemodynamically normal 
patient without abdominal pain or peritoneal signs, a CT of the abdomen 
is the most accepted method of evaluating suspected intraabdominal 
injury. CT has a high degree of sensitivity and specificity for splenic 
injury. In addition to being noninvasive and elucidating the degree or 
grade of splenic injury , CT scan can identify other solid organ, hollow 
viscus, or retroperitoneal injuries that may be present.  
NONOPERATIVE MANAGEMENT  
All hemodynamically normal patients are candidates for 
nonoperative management. In addition, those patients who are initially 
hemodynamically labile but respond to crystalloid without further 
episodes of instability may also be considered for nonoperative 
 
 
management. The only true contraindication to nonoperative 
management in properly monitored patients is hemodynamic instability, 
or another indication mandating laparotomy. Nonoperative management 
should not be entertained at hospitals where surgeons, operative 
capabilities, and intensive care resources are not immediately available 
at all times.  
Factors associated with failure of nonoperative management 
include age older than 55 years, grade of injury, extent of 
hemoperitoneum  on CT scan, and the presence of a pseudoaneurysm. 
Nonoperative management in patients older than age 55 continues to be 
controversial. Several studies have shown a statistically significant 
increase in the rate of nonoperative failure in those patients older than 
55 and recommend early exploration in patients with higher grades of 
injury (grade III and above).  
Increasing volume of hemoperitoneum, graded as small 
(perihepatic and/or perisplenic), moderate (around the solid organs and 
in the pericolic gutters), and large (around the solid organs, in the 
gutters, and in the pelvis), has also been associated with failure of  
nonoperative management. The Eastern Association for the Surgery of 
Trauma (EAST) multicenter study has shown moderate 
 
 
hemoperitoneum to be associated with a 50% incidence of nonoperative 
failure, whereas the presence of large hemoperitoneum is associated 
with failure in up to 75% of patients. Increasing grade of injury has also 
been associated with increasing failure rates. The EAST study 
demonstrates failure rates of less than 10% for grades I and II injuries, 
with increasing rates of failure as severity of injury increases (grade III: 
20%; grade IV: 33%; and grade V: 75%).  
Once a patient is selected for nonoperative management of a 
splenic injury The following should be done 
- The patient should be admitted to a monitored setting, made 
NPO, placed on bedrest, . 
- Serial hematocrits and vital signs monitored.  
- Serial abdominal examinations should be performed, preferably 
by the same physician. A 
- Repeat CT scan should be obtained in 24 to 48 hours for all high-
grade injuries (grade III or higher) to evaluate for 
pseudoaneurvsm and ensure no worsening of the splenic injury or 
increasing volume of hemoperitoneum. If a pseudoaneurysm is 
identified, angioembolization is indicated.  
 
 
- Nasogastric decompression is indicated in those patients with 
gastric or paralytic ileus.  
- A diet is initiated when bowel function returns or there is little 
concern for impending laparotomy or angiography.  
-  Bedrest is generally indicated for at least 24 to 48 hours 
depending on the severity of the splenic injury and the patient's 
hemodynamic status.    
- Discharge from the hospital can generally be accomplished in 3 to 
7 days given clinical course and severity of splenic injury.  
- After discharge, patients are instructed to avoid contact sports or 
any demanding physical activity until follow-up CT scan or 
ultrasound is performed in 4 to 6 weeks after the injury or 
until healing is documented. We do not generally obtain a final 
CT immediately before discharge; however, clinical signs or 
symptoms of hemorrhage or other complications should prompt 
repeat CT scan at any juncture in a splenic injury patient's 
hospital or post hospital course.  
 
 
 
 
OPERATIVE MANAGEMENT  
Emergent celiotomy is carried out in patients with splenic injury 
if they manifest persistent hypotension, peritonitis, continued 
hemorrhage, or in situations in which the abdomen is not amenable to 
physical examination. Exploratory laparotomy is performed through a 
generous midline incision. After the peritoneum is entered, all clot is 
rapidly removed manually and with suction. If the point of hemorrhage 
is obvious, it is addressed. If it is not clear, or there are multiple areas of 
bleeding, the four quadrants are packed off and inspected sequentially. 
Major vascular injuries (hepatic, aortic, or caval injuries) are dealt with 
first and the spleen packed off until it is appropriate to address it.  
The spleen is approached by placing a large retractor under the 
left costal margin and retracting upward. The spleen is pulled down in 
an inferior medial direction and the splenocolic and lienorenal 
ligaments, and are divided sharply. If bleeding is controlled by manual 
compression of the parenchyma, the entire spleen and pancreatic tail are 
lifted into the wound. If bleeding is not controlled by simple 
parenchymal compression, digital compression of the splenic artery at 
the hilum usually stops most bleeding. At this point, the parenchyma is 
assessed and a decision is made to proceed with splenectomy or 
 
 
attempts at splenorrhaphy. If splenectomy is elected, the splenic artery 
and vein are identified close to the hilum and doubly ligated and divided 
separately. Once this is accomplished, the short gastric vessels are taken 
sequentially by ligating the proximal aspect, hemoclipping the distal, 
and then transecting. Once the spleen is removed from the field, the left 
upper quadrant and posterior aspect of the distal pancreas are inspected 
to ensure hemostasis and no evidence of injury to the pancreas. Drains 
are not indicated unless there is a concomitant distal pancreatic or renal 
injury, because routine use of drains has been associated with an 
increased incidence of subphrenic abscess formation.  
- Splenectomy should be considered in all adult patients with 
grades IV and V injuries.  
- Lesser injury grades can often be managed with 
splenorrhaphy . Mesh wrap, as described elsewhere in this book, 
is fairly common either with or without other forms of hemostasis 
depending on severity of injury. If the injury is isolated to a pole 
of the spleen, hemisplenectomy using a vascular stapling device 
can be performed with good result. Pediatric patients should 
have every attempt at splenic salvage.  
 
 
            Reoperation for splenic bed bleeding after splenectomy is 
reported in less than 2% of cases; for postsplenorrhaphy bleeding, the 
reoperation rate is less than 3%. Other complications of operative 
management include atelectasis, pneumonia, splenic cysts, pseudo-
aneurysm, intraabdominal abscess, and thrombocytosis. The rate of 
significant infection in patients undergoing splenic surgery is 
approximately 8%. Overwhelming postsplenectomy infection (OPSI)  
is reported in up to 2% of splenectomized patients, with an  
overall mortality of 0.6%. However, case fatality rates for OPSI are  
as high as 50%.  
Postsplenectomy vaccination with polyvalent 
pneumonococcal, meningococcal, and H. influenza type B (HIB 
vaccines) is the standard of care. Optimal timing of vaccination 
remains in question. However, there are practical and scientific reasons 
to accomplish this before 14 days postoperatively. Regardless of timing, 
a standard protocol to obviate inadvertent omission is essential. 
Revaccination with pneumococcal vaccine every 6 years, and antibiotic 
prophylaxis before procedures prone to induce bacteremia, is advisable. 
Patients and their Primary care physicians should be made aware of 
these needs. 
 
 
SPLENIC INJURY GRADING 
 Grade Injury description 
I.  Hematoma  -Sub Capsular, non expanding, <10% surface area 
Laceration -Capsular tear, non bleeding < 1 cm, parenchymal 
depth 
II.  Hematoma  
 
-Sub Capsular, non expanding, 10-50% surface 
area. 
-Intra parenchymal, non expanding, < 5cm in 
diameter. 
Laceration -1-3 cm parenchymal depth that does not involve a 
trabecular vessel. 
III.  Hematoma  
 
 
-Subcapsular, > 50% surface area or expanding. 
-Ruptured subcapsular hematoma or parenchymal 
hematoma , active bleeding. 
-Intra parenchymal hematoma, >5cm or expanding. 
Laceration > 3cm parenchymal depths or involving trabecular 
vessels. 
IV.  Laceration Laceration involving segmental or hilar vessels 
producing major devascularization (>25% of 
spleen)  
V.  Laceration -Complete and shattered spleen 
Vasucular -Hilar vascular injury that devascularizes spleen 
 
  
 
 
PANCREATIC INJURY 
The status of the main pancreatic duct and the relationship of the 
pancreatic duct injury to the mesenteric vessels govern the management 
of pancreatic injuries. Parenchymal injuries with an intact pancreatic 
duct are treated with surgical hemostasis. Capsular tears that are not 
bleeding are not repaired. Prolonged gastric ileus is common with 
pancreatic injuries and distal enteral access by needle catheter 
jejunostomy should be considered routine. 
 Pancreatic ductal injuries always require treatment to prevent 
pancreatic ascites or major fistula. The anatomic division between the 
head and body of the pancreas is located at the point where the superior 
mesenteric vessels pass behind the neck of the pancreas. This anatomic 
division provides an estimate of  50% of pancreatic tissue and function 
to the left and right of this point. Injury at or distal to the neck of the 
pancreas occurs most often in blunt trauma and is treated with distal 
pancreatectomy. The pancreas is divided at the injury, and the proximal 
stump is closed. When possible, the pancreatic duct should be identified 
in the pancreatic stump and individually ligated. However, this is rarely 
possible in a trauma patient with normal pancreatic ducts. In such cases, 
the proximal pancreatic stump is closed with a nonabsorbable 
 
 
monofilament suture. In most cases, we prefer pancreatic division using 
a TA stapler with a 4.8-mm staple to avoid excessively crushing the 
gland. Pancreaticojejunostomy for proximal stump drainage is avoided 
because it requires two additional anastomoses and does not improve 
endocrine or exocrine pancreatic function. Every attempt should be 
made to preserve the spleen in the hemodynamically stable patient.  
Treatment of pancreatic ductal injuries proximal to the mesenteric 
vessels requires considering the amount of pancreatic tissue remaining 
should an extended distal pancreatectomy be performed. Resection of 
more than 85% of the pancreas is associated with a significant risk of 
pancreatic insufficiency. Proximal duct injuries should be treated with 
extended distal pancreatectomy only when the ampulla is intact and at 
least 20% of the pancreas will remain. If resection would leave less than 
20% of pancreatic tissue intact, the pancreas should be divided, the 
proximal stump closed, and the distal pancreas drained via Roux-en-Y 
pancreaticojejunostomy. 
 
 
 
 
 
GENITOURINARY SYSTEM 
KIDNEY 
Renal injury is most commonly caused by blunt mechanism (80% 
to 90%) and is seen in 8% to 10% of all patients suffering from 
traumatic injury. Multiorgan injury is present in about 80% of these 
patients; isolated renal injury is generally minor. Ureteral injury is rare; 
though it is typically caused by penetrating trauma, it is seen in only 2% 
to .5% of penetrating injures and accounts for only 17% of genitourinary 
trauma. Ureteral injury from blunt trauma is extremely uncommon; it 
occurs mostly in pediatric patients as ureteropelvic junction injury. 
Evaluation of patients is generally easily broken down into four groups 
based on mechanism and hemodynamic stability. Non-penetrating 
kidney injuries comprise contusions and lacerations, occurring either 
single or together. Contusions range in severity from simple subcapsular 
ecchymosis to complete disruption.  
Lacerations can occur beneath intact capsule with ensuring minor 
hemorrhages. Disruption of parenchymal vessels incidence to laceration 
causes infraction of adjacent uninjured cortex. Comminution or 
fragmentation of a kidney can occur as a result of a violent blow over 
the thoracolumbar area, an injury observed most often in pedestrians 
 
 
struck by motor vehicles. Intraparenchymal and perinepheric 
hemorrhages are important sequelae of such injuries. Superimposed 
infection adds additional damage, danger to those already present. 
Hemodynamically stable patients are evaluated initially by physical 
examination. Unfortunately, patients may present with a wide variety of 
physical findings, none of which is specific for urinary system injury .  
Evaluation of the urine has historically been used as a triage tool 
to determine need for further diagnostic studies. In the modern era of 
computed tomography (CT) scanning, most patients are evaluated with 
this modality and intravenous pylography (IVP) is used with much less 
frequency. Renal nuclear imaging is essentially only of historic interest 
in the acute trauma evaluation. In stable patients who are transported 
rapidly to CT scan, Foley catheterization is no longer mandatory, and 
urinalysis may not be available before imaging.Gross hematuria is an 
indicator of either bladder injury or major renal injury. Bladder injury 
essentially never presents without hematuria, yet major renal injury may 
present without hematuria. Hence gross hematuria should be an 
indication for bladder evaluation, usually by cystography, whereas the 
upper urinary tract is still best evaluated by CT scan. Microscopic 
hematuria is present in 95% of renal injuries; how-ever, its presence is 
not specific for injury, and it may be absent in 23% to 33% of patients 
 
 
with renal artery or uretero-pelvic junction injury. In addition, there is 
no correlation between the degree of hematuria and the severity of the 
injury. Hence the presence or absence of microscopic hematuria in the 
hemodynamically stable patient with blunt injury is not a useful 
diagnostic tool. CT scan is the most sensitive and specific method of 
evaluating the kidneys but can only be used in hemodynamically stable 
patients. 
RENAL PEDICLE INJURIES 
Blunt trauma to the kidney can result in kinking, contusion or 
laceration of its pedicle. Ordinarily, kidney fixation is sufficiently 
elastic, so that it returns to its original position after it has been 
displaced momentarily by an impact. However, if it‟s facial, 
ligamentous or peritoneal supports are ruptured by a direct blow or 
transmitted stress; permanent dislocation can result with ensuring 
urethral obstruction and consequent intermittent or chronic 
hydronephrosis. 
Concomitant interference with blood flow through renal artery or 
vein can led to complete parenchymal infraction or atrophy. Trauma to 
the renal vessels can lead to ensuring thrombosis. Violent kidney 
 
 
displacement by non-penetrating trauma can lacerate with rapidly fatal 
intra peritoneal bleeding, retroperitoneal bleeding, or both. 
URINARY BLADDER 
The bladder is a distensible muscular sac, which lies in the pelvis. 
It receives the urine from the kidneys through ureters, and after 
collecting a sufficient amount discharges it through the urethra 
voluntarily. The bladder when empty lies in the pelvis, and is protected 
by the surrounding bone. As it fill with urine the bladder rises above the 
pelvic brim and impinges against the promontory of the sacrum. 
Injuries to the urinary bladder from blunt force are usually 
associated with fractures of the bony pelvis. The vesical injury may 
involve merely its mucosa or it may extend completely through the wall 
(transmural). Bladder injuries are less common in women because of 
its lower, better protected position in the female pelvis. 
Two types of ruptures of the bladder and produced by the blunt 
force:   
  (1) the extra peritoneal  
  (2) the intraperitoneal. 
  
 
 
Extra peritoneal rupture 
The extra peritoneal ruptures of the bladder are caused by 
fractures of the pelvis, especially of the pubic rami and the sacro-iliac 
joints. The bone fragments project inward, lacerating the bladder wall 
and occasionally tearing the membranous urethra across below the 
prostate. As a result urine is Extraveasated on tissues around the 
bladder, and they infiltrate the subcutaneous tissues of the scrotum, 
abdomen or thighs. Death may occur from shock because of the pelvic 
fractures, or from sepsis referable to the gangrenous phelgmon and 
abscesses, which develop in the areas where the urine is 
extravagated.Occasionally an extra peritoneal rupture occurs in the 
absence of a pelvic fracture, the violence may act on a partly filled 
bladder from above, forcing it towards the pelvic floor, increasing the 
internal pressure and causing a rupture near the trigonium, which 
communicates with the perivesicle connective tissues. 
Intraperitoneal rupture 
  The intraperitoneal rupture is not necessarily associated with 
fractures of the pelvis. The bladder is easily injured when it is distended 
by urine and rises above the brim of the pelvis until it rests against the 
promontory of the sacrum. In this state, especially in a relaxed alcoholic 
 
 
person, a slight force against the lower abdomen may cause the bladder 
to rupture, because sudden increase in intravesical pressure. The rupture 
is a bursting one and is located at the fundus, appearing as an ovoid 
opening with slightly ecchymotic edges. Urine usually escapes into the 
peritoneal cavity and may give rise to a fatal peritonitis or toxemia from 
absorption of toxic products into the circulation. A distended bladder 
may also rupture spontaneously or after slight trauma especially in case 
of a urinary obstruction from stricture, enlarged prostrate or neoplasm. 
The symptoms and signs of an intraperitoneal rupture of the 
bladder may be indefinite immediately after the trauma, and the victim 
may not realize that he has been dangerously injured, especially, if he is 
intoxicated at that time. Within a few hours, peritonitis sets in, and the 
patient if conscious complaints of pain and tenderness in the lower 
abdomen, rigidity, tympanites and vomiting. The treatment is prompt 
exploratory laparotomy and repair of the rupture. With early operation 
there is a good chance of recovery, but if the procedure is delayed or 
out, death will occur from peritonitis. 
  
 
 
DIAPHRAGMATIC INJURY 
Blunt diaphragmatic injuries are usually fairly large but may be 
nonetheless difficult to diagnose both preoperatively or even in the 
operating room. Chest x-rays are not always positive for the obvious 
presence of abdominal viscera in the chest, and sometimes the only sign 
of a problem is subtle blunting of the hemidiaphragm. Diagnosis can be 
particularly difficult on the right. Missed diaphragmatic injuries can 
develop grave sequelae due to herniation and strangulation of displaced 
intraabdominal organs. At surgery, it is important to look at the 
hemidiaphragms rather than relying solely on palpation. It is also 
important to look all the way medially to the cardiac portion of the 
diaphragm, because isolated injuries can occur in that location. 
Conventional wisdom dictates repair with interrupted figure-of-eight 
sutures with nonabsorbable sutures.  
 
 
 
 
 
 
 
RETROPERITONEAL  HEMATOMAS 
Traumatic retroperitoneal hematoma is the common complication 
of abdominal or pelvic injuries. Retro peritoneum contains a number of 
visceral and vascular structures in the gastrointestinal, genitourinary, 
vascular, musculoskeletal and nervous systems. It may be potentially 
responsible for the occurrence of traumatic retroperitoneal hematoma, 
and makes the diagnosis and treatment of the fatal lesion complicated. 
The early diagnosis and correct treatment are critical to decrease the 
mortality of the life-threatening lesion. In the recent years, despite the 
advances in surgical techniques, the diagnosis and treatment of 
traumatic retroperitoneal hematoma still remain challenging
 
. 
Anatomical zones  
Zone 1: Central retroperitoneal hematoma. Associated with                 
pancreatic, duodenal injuries or major abdominal vascular 
injuries(arorta and vena cava). 
 Zone 2 : Lateral or Flank or perinephric hematoma.Associated                 
with injuries  to the genito urinary tract or in the case of                 
penetrating injuries,  with injuries to the colon. 
 Zone 3:  Pelvic hematomas .Associated with pelvic injuries.  
 
 
 
ZONES OF RETROPERITONEAL HEMATOMA 
 
 
  
 
 
Treatment  
 
Zone 1 :  Injuries are explored because of high 
incidence of  morbidity and mortality 
Zone 2 :  Hematoma caused by blunt trauma can be left                
alone, if they not  expanding and if IVU is 
normal. 
Zone 3 :  Retroperitoneal hematoma due to blunt trauma 
are not explored  usually. Exploration destroys 
the  tamponade  effect and dissection of the 
hematoma  may  produce catastrophic 
bleeding 
 
                
 
 
 
 
 
 
INITIAL GENERAL OPERATIVE APPROACH  IN 
PATIENT WITH BLUNT INJURY ABDOMEN 
Once a decision has been made to explore the abdomen, the initial 
operative approach should follow a standardized and organized series of 
sequential steps.  
In general, preoperative antibiotics should be given if there is any 
uncertainty about the presence of an intestinal injury. Gastric 
decompression with a nasogastric or orogastric tube is helpful to 
decrease the volume of the stomach and allow for easier visualization of 
the upper quadrants.,the tube should be kept on continuous suction. 
A midline incision is the best incision for trauma operations on 
the abdomen. It is versatile, can be easily extended both superiorly and 
inferiorly, and is the quickest incision if speed of intervention is 
important. After the peritoneal cavity has been entered, a rapid 
examination of all four quadrants of the abdomen should be done and 
they should be packed whenever there is any evidence of hemodynamic 
instability. The initial investigation of the abdomen is not meant to be 
definitive and should be used only for a quick look at all four quadrants 
and for packing. Definitive management of any injuries found at that 
point should not be attempted until the entire abdomen has been 
 
 
investigated. While the quadrants are being packed, it is helpful to look 
for clot. Clot tends to localize to the site of injury, whereas defibrinated 
blood spreads diffusely throughout the abdomen. Clotted blood will 
often indicate the site of an injury and is helpful in determining where to 
direct definitive management efforts after the abdomen has been packed. 
We like to divide the falciform ligament early in the operation after 
packing to allow for improved visualization of the right upper quadrant 
and to avoid traction injuries of the liver during exploration. 
    The first priority is to obtain hemostasis. The liver and 
spleen are the most common sources of hemorrhage and should be 
investigated early in the bleeding patient. The liver lends itself to 
palpation and most injuries that are bleeding freely into the peritoneal 
cavity can be detected by feel and by sight. The spleen is trickier, and 
reliable diagnosis of a bleeding lesion is best done with visualization 
rather than by palpation. After palpation and inspection of the liver and 
spleen, the lower quadrants should be checked rapidly for 
retroperitoneal hematomas and the small bowel should be eviscerated to 
look for mesenteric lacerations, another possible site of serious 
hemorrhage. The small bowel and its mesentery should be quickly 
inspected from the duodenojejunal flexure to the ileocecal valve, and 
inspection should then continue around the colon from right to left. Any 
 
 
mesenteric lacerations with significant bleeding should be quickly 
controlled. Multiple synchronous injuries to the bowel are quite 
common and the entire bowel should be checked. Definitive repair at 
this point is not necessary; the initial objective is to stop bleeding. 
Definitive repair should be delayed until decisions about repair versus 
resection have been made; it makes no sense to repair injuries in 
segments of bowel or mesentery that will ultimately require resection. 
After control of hemorrhage, the next priority is control of gross bowel 
content contamination, which is optimally done while the bowel is being 
run. As with initial control of hemorrhage, this initial control of 
contamination does not need to be definitive and can be done with 
clamps or a single-layer whipstitch. 
After initial evaluation and control of bleeding and 
contamination, the entire abdomen should be further inspected. We find 
it easiest to do this in a systematic fashion. In the right upper quadrant, 
the right hemidiaphragm should be visualized rather than simply 
palpated, because diaphragm injuries, especially when small, can be 
missed if only palpation is done. The liver should be palpated and 
visualized as much as possible, with division of its suspensory ligaments 
as needed for mobilization and visualization. The second portion of the 
duodenum should be visualized and a Kocher maneuver done if there is 
 
 
any evidence of injury, such as the bile staining of a perforation. The 
right perinephric area should be checked for a hematoma, and, if 
present, it should be noted if it is pulsatile or enlarging on serial 
examination. 
The contents of the left upper quadrant should also be checked. 
As with the right hemidiaphragm, the left hemidiaphragm should be 
visualized all the way to its central cardiac portion. The stomach, 
especially the greater curvature, is best checked at this point. The spleen 
should be visualized as much as possible and a decision made about 
how much splenic mobilization will be necessary to adequately rule out 
injury. The tail and body of the pancreas are difficult to see at this 
juncture unless the decision has been made to mobilize the spleen. The 
left perinephric area should also be inspected at this time. 
The lower quadrants are checked primarily for the presence of 
retroperitoneal hematomas and hematomas running up the mesentery of 
either the small bowel or the colon. Central hematomas of the infrarenal 
retroperitoneum can be a sign of the occasional blunt injury to the aorta 
or iliac arteries. During the inspection of the lower quadrants is also a 
good time to check the bladder for an intraperitoneal rupture. If there is 
any question about the possibility of perforation or devitalization of the 
 
 
right or left colon, that segment of colon should be mobilized and better 
inspected. The bowel and mesentery should be run again and it is at this 
juncture that more definitive management of bowel injuries is 
appropriate. When the small bowel has been eviscerated, particular 
attention should be paid to the duodenojejunal juncture for signs of 
blood or bile. If there is any suggestion of either of these findings, the 
root of the small bowel mesentery should be mobilized (a Cattell 
maneuver) and the ligament of Treitz should be taken down to better 
inspect the third and fourth portions of the duodenum. 
The remaining area to be checked is the lesser sac and the 
pancreas. We find it easiest to open the lesser sac by dividing a stretch 
of the gastrocolic ligament. The body and tail of the pancreas can then 
be seen. Sometimes it is useful to place Babcock clamps on the 
nasogastric tube to help pull up the greater curvature of the stomach to 
better see the pancreas in the lesser sac. 
The above discussion has concentrated on a general and 
systematic approach to abdominal exploration in the blunt trauma 
patient.  
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LIVER LACERATION 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
PATIENT –Mr.GOWTHAM,21/MALE,IP.NO-1641319,RTA 
 
 
SPLENIC LACERATION 
 
 
 
  
PATIENT –Mrs.GEETHA,32/FEMALE,1643067,RTA 
PATIENT –Mr.VENKATESH,40,M,IP.NO-1620839,RTA 
 
 
SIGMOID  MESOCOLON CONTUSION 
  
PATIENT –Mr.GANGADHAN,45/M,1627395,RTA 
 
 
                               LIVER LACERATION  GRADE  III 
 
 
 
PATIENT –Mr.GOWTHAM,21/MALE,IP.NO-1641319,RTA 
 
 
MESENTERIC TEAR 
 
 
 
 
PATIENT –Mr.LALITH KUMAR,32/M,1656557,RTA 
 
 
DIAGNOSTIC PERITONEAL ASPIRATION 
 
 
 
 
 
 
  
30 MIN  LATER 
15 MIN LATER 
 
IMMEDIATE 
PATIENT –Mr.GOWTHAM,21/MALE,IP.NO-1641319,RTA 
 
 
MATERIALS  AND  METHODS 
AIM & OBJECTIVES   
  -   a retrospective study to know the pattern, presentation   and   
outcome   of   blunt abdominal organ injury. 
-  to study the mortality rates  and to  emphasize  the  importance of  
clinical   findings  in early management of abdominal organ 
injury. 
- to study the outcome of patients managed conservatively. 
- to know the pattern of abdominal organ injured. 
- to study  and compare the relation between clinical findings and 
abdominal organ involved. 
- to study the time delay in seeking medical care. 
- to study the complications . 
 
 
 
 
 
 
PLACE OF STUDY  :       Department Of General Surgery,  
                                                   Govt.Stanley Medical College . 
 
DURATION               :        July  2014  To  July  2016. 
STUDY DESIGN       :         Retrospective  Study. 
SAMPLE SIZE          :      60 
INCLUSION CRITERIA: 
  In-Patients Admitted With Blunt Abdominal Injury Due To Road     
Traffic Accidents  ,Fall  From  Height, Assault, Train Traffic Accidents 
In General Surgery  Department Of Any Age Group And Sex 
 
EXCLUSION CRITERIA: 
                                                -   penetrating injury 
                                                -    history of trauma in the past  
 
 
 
 
  
 
 
METHODOLOGY 
 Detailed History And Clinical Examination Findings From 
Patient Case Sheet Will Be Recorded In A Performa Prepared. 
 Hematological Investigations: Complete Hemogram , Rft ,Lft, 
Serum Amylase And Lipase Will Be Recorded. 
 Radiological Investigations Like X- Rays, Fast And Ct Scan 
Reports Will Be Collected From Case Sheets. 
 Intra Operative Details Such As Amount Of Hemoperitoneum 
,Organ Involved, Number Of Organ Involved ,Was There Any 
Active Bleeding Sites ,Organized Hematoma Will Be Recorded. 
 Post Operative Outcome  
 Outcome Of Patients Who Were Managed Conservatively. 
 Post Operative Complications. 
 If  Patient Expired , Post-Mortem Findings Will Be Collected. 
 All The Recorded Variables Will Be Tabulated And Analysed 
Using Spss/Ms Exel Software. 
 Mean,Median,Mode And Test Of  Signficance Of Various 
Variables Will Be Analysed.  
 
 
  
 
 
 
  
 
RESULTS 
 
 
SEX INCIDENCE 
 
 
 
Sex No. of Patients Percentage 
Male 49 81.67% 
Female 11 18.33% 
Total 60 100.00% 
 
 
In my study, like any other study in blunt injury abdomen males 
dominate constituting nearly 80% of cases.  
Male 
82% 
Female 
18% 
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AGE GROUPS 
Age No. of Patients Percentage 
<= 20 7 11.67% 
21 - 30 21 35.00% 
31 - 40 19 31.67% 
41 - 50 7 11.67% 
51 - 60 3 5.00% 
> 60 3 5.00% 
Total 60 100.00% 
 
 
 
 
 
 
 
 
 
 
In my study 20 -40 years of age constitutes  nearly 60% of cases. 
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Mode of Injury No . of Patients Percentage 
Road Traffic Accident 44 73.33% 
Fall from Height 9 15.00% 
Train Traffic Accident 3 5.00% 
Assault 3 5.00% 
Other Accident 1 1.67% 
Total 60 100.00% 
  
In my study RTA being the most common mode of  
Injury constitutes nearly 70 %  of  cases.   
73% 
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ORGAN  INJURED 
Organ Injured Percentage No. of Patients 
Spleen 52% 31 
Liver 18% 11 
Mesentery 12% 7 
Bladder 5% 3 
Ileum 5% 3 
Mesocolon 5% 3 
RP Hematoma 5% 3 
Pancreas 3% 2 
Jejunum 3% 2 
Colon 2% 1 
 
 
 
  
 
 
 
 
 
 
In my study the most common organ involved in blunt  
injury is spleen, followed by liver the most commmon non  
solid organ injury being mesentery   
 
 
SINGLE VS  MULTIPLE ORGAN INJURY 
 
 
Organ Injury No. of Patients Percentage 
Single Organ 51 85% 
Multiple Organ 7 12% 
 
In my study nearly 85% had single organ injury 
  
85% 
12% Single Organ
Multiple Organ
 
 
SOLID ORGANS VS OTHER ORGANS 
 
NO OF 
PATIENTS 
RTA FFH 
ASSA
ULT 
TTA OTH 
SOLID 
ORGANS  42 29 6 3 3 1 
OTHER 
ORGANS 17 14 3 - - - 
 
 
 
 
In my study  nearly 70 % had solid organ injury,  
the most common mode of injury is RTA. 
 
 
 
71% 
29% 
SOLID ORGANS OTHER ORGANS
 
 
FREQUENCY OF ASSOCIATED 
ORGAN INJURY 
 
 
 
SOFT TISSUE INJURY 19 32% 
ORTHOPAEDIC INJURY 15 25% 
NO ASSOCIATED INJURY 15 25% 
MAXILLOFACIAL INJURY 5 8% 
THORACIC INJURY 6 10% 
INTRACRANIAL INJURY 3 5% 
 
In my study most common associated injury being soft tissue  
injury and in nearly 25 % there was no associated  
injury no associated injury. 
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VARIOUS CLINICAL PRESENTATION 
CLINICAL 
PRESENTATION 
NO OF 
PATIENTS 
SOLID 
ORGANS 
OTHER 
ORGANS 
ABDOMINAL PAIN 46 65% 33% 
DISTENTION          5 20% 80% 
GAURDING 16 56% 38% 
SHOCK 11 82% 18% 
NO FINDING 14 86% 14% 
 
 
 
 
 
 
 
 
 
 
 
In my study abdominal pain being the most common symptom in 
patients with solid organ injury, whereas abdominal distention being the 
most common clinical feature in non solid organ injury, there was no 
clinical finding in nearly 20% of patients. 
  
 
 
DIAGNOSTIC PERITONEAL ASPIRATION 
 
OUTCOME OF DIAGNOSTIC PERITONEAL ASPIRATION 
   DPA DONE DPA NOT DONE  
TOTAL NO OF PATIENT 53 7 
POSITIVE FINDING IN DPA 35 - 
NEGATIVE FINDING DPA 18 - 
 
 
88% 
12% 
 DPA DONE DPA NOT DONE
66% 
34% 
POSITIVE FINDING IN DPA NEGATIVE FINDING DPA
 
 
TREATMENT GROUPS 
 
 
 
Treatment Total Recovered Expired 
Conservative Management 9 7 2 
Laparotomy 49 45 4 
Conservative to Laparotomy 2 2 - 
 
In my study laparotomy was done in 80% of patients,  
nearly 15 % were treated conservatively and nearly 2%  
treated conservatively were latter taken up for surgery.  
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LAPAROTOMY OUTCOME 
 
 
 
Total No. of 
Laparotomy 
  
Positive 
Laparotomy Negative Laparotomy 
No. of 
Patients % 
No. of 
Patients % 
51 49 96 2 4 
 
 
In my study nearly 96% of patient were underwent a  
laparotomy had a positive outcome of organ injury, in 4%  
there was no organ injury.  
96% 
4% 
Positive Laparotomy
Negative Laparotomy
 
 
SPLENIC  INJURY 
 
 
 
No patients 
SPLEEN INVOLVED 31 
SPLENECTOMY 27 
CONSERVATIVELY MANAGED 3 
SPLENORAPHY 1 
PATIENT DIED WITH SPLEEN 
INVOLVEMENT             2  
 
 
In my study spleen was involved in 31 patients, nearly 87%  
underwent spleenectomy,10 %  were managed conservatively  
and in 3 %  splenorrhaphy was done.  
87% 
10% 3% 
splenectomy conservatively managed SPLENORRHAPHY
 
 
LIVER INJURY 
 
 
 
 
NO OF PATIENTS 
LIVER  INVOLVEMENT 11 
NON OPERATIVE MANAGEMENT 4 
LAPAROTOMY WITH GEL FOAM 
PLACEMENT 6 
HEPATORRHAPHY 1 
 
In my study liver was involved in 11 patients of which nearly 55%  
was taken up for laparotomy and gel foam placement,35%  
of patients were treated conservatively and hepatorrhaphy  
was done in 10% of patients. 
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MESENTERIC INJURY 
 
 
 
 NO OF PATIENTS 
MESENTERY INVOLVED 7 
MESENTERIC REPAIR 4 
RESECTION AND ANASTOMOSIS 2 
 
 
In my study mesentery nearly 70 % of patient with  
mesenteric involvement underwent mesenteric repair  
and in 30% underwent resection and anastomosis. 
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COMPARISON OF VARIOUS TREATMENT  
GROUPS OUTCOME 
                          EXPIRED RECOVERED TOTAL 
CONSERVATIVE 
MANAGEMENT 
N.O 2 7 9 
% 3.3% 11.7% 15% 
CONSERVATIVE 
TO LAPAROTOMY 
N.O 0 2 2 
% 0 3.3% 3.3% 
LAPAROTOMY N.O 4 45 49 
% 6.7% 75% 81% 
TOTAL N.O 6 54 60 
% 10% 90% 100% 
 
P VALUE IS 0.387 (NOT SIGNIFICANT) 
 
COMPARISON OF OUTCOME OF  
VARIOUS ORGAN INVOLVEMENT 
 
Outcome 
Total ALIVE EXPIRED 
ORGAN Hollow N.O 15 2 17 
 % 28.8% 33.3% 29.3% 
Solid N.O 37 4 41 
 %  71.2% 66.7% 70.7% 
Total N.O 52 6 58 
% 100.0% 100.0% 100.0% 
 
 
 
DISCUSSION 
 In my study total of 60 patients were included,it is a retrospective 
study details were collected from casesheets and were recorded in 
a performa. 
 Like any other study in blunt injury abdomen  males dominate , 
constituting nearly 80% of cases. 
 In my study the most common age group involved in blunt injury 
abdomen  is 20 -40 years of age, which  constitutes  nearly 60% 
of cases. 
 RTA being the most common mode of injury, constituting  nearly 
70 % of cases, followed by fall from height. 
 The most common organ involved  is spleen,followed by liver. 
 The most commmon non solid organ injury being mesentery 
,among the hollow viscus organ  ileum is the most frequently 
involved organ. 
 In my study, 85% had single organ injury. 
 
 
 Nearly 70 % had solid organ injury, the most common mode of 
injury is RTA. 
 In my study „blunt injury abdomen‟, nearly 75% had associated 
injury or other system involvement. 
 The most common associated injury being soft tissue injury in the 
form of laceration ,contusion or abrasion . 
 Orthopaedic injury was associated in 25% of the study groups. 
 Abdominal pain being the most common symptom in patients 
with solid organ injury,whereas abdominal distention being the 
most common clinical feature in non solid organ injury. 
 There was no significant clinical finding in nearly  20% of 
patients with blunt injury abdomen. 
 In my study laparotomy was done in 80% of patients, nearly 15 % 
were treated conservatively and nearly 2% who was treated 
conservatively were latter taken up for surgery. 
 Nearly 96% of patient who underwent a laparotomy had a 
positive outcome of organ injury ,in 4% there was no organ 
injury.  
 
 
 Spleen was involved in 31 patients, nearly 87% underwent 
splenectomy, 10 % were managed conservatively and  in 3 % 
splenorrhaphy was done. 
 Liver was involved in 11 patients, of which nearly 55% was taken 
up for laparotomy and gel foam placement, 35% of patients were 
treated conservatively and hepatorrhaphy was done in 10% of 
patients. 
 70 % of patient with mesenteric involvement underwent 
mesenteric repair and in 30% resection and anastomosis and 
anastomosis was done due to gangrene of the bowel. 
 There was no significant correlation in various treatment groups 
in my study based on the final outcome. 
                                                           
 
 
 
 
 
 
CONCLUSION 
 The initial management of blunt trauma patient should follow the 
primary and secondary survey construct of the ATLS course. 
 Abdominal evaluation is an important part of this approach and is 
particularly important because the abdomen is a common location 
of serious occult injury 
 Enthusiasm for imaging studies and nonoperative management 
should not blind the surgeon to the fact that some abdominal 
injuries require lifesaving operative intervention. 
 Regular periodic physical examinations and methodical 
preoperative analysis are very important in the assessment of the 
severity of injuries.  
 When operative intervention is necessary, exploration of the 
abdomen should be done in a methodical and systematic manner 
so subtle injuries are not missed. 
 In suspicious case it is better to follow the dictum "its better to 
open and see than to wait and see".  
 If nonoperative management is elected, close serial examination 
and monitoring are of critical importance. 
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MASTER CHART 
  
 
 
  
 
 
 
 
 
  
 
 
KEY TO MASTER CHART 
RTA   -RROAD TRAFFIC ACCIDENT 
FFH   -FALL FROM HEIGHT 
TTA   -TRAIN TRAFFIC ACCIDENT 
AST   -ASSAULT 
OTH  -OTHERS 
AG    -ABDOMINAL GUARDING 
AP    -ABDOMINAL PAIN 
SK    -SHOCK 
AD   -ABDOMINAL DISTENTION 
AT   -ABDOMINAL TENDERNESS 
P      -POSITIVE 
N     -NEGATIVE 
ND   -NOT  DONE 
SPL  -SPLEEN 
LIV  -LIVER 
RPL  -RETROPERITONEAL HEMATOMA 
CTL  -CONSEVATIVE TOLAPAROTOMY 
C      -CONSERVATIVE 
L      -LAPAROTOMY 
LN   -NEGATIVE LAPAROTOMY 
E     -EXPIRED 
A     - ALIVE 
MFI -MAXILOFACIAL INJURY 
ICI   -INTRACRANIAL INJURY 
ORI -ORTHOPAEDIC INJURY 
THI -THORACIC INJURY 
STI  -SOFT TISSUE INJURY 
  
 
 
PROFORMA 
“A RETROSPECTIVE DESCRIPTIVE STUDY OF BLUNT INJURY 
ABDOMEN” 
 
INVESTIGATOR:    DR.MALAR RAJ P   GUIDE PROF. DR.G.V.MANOHARAN 
                                                                                     
                                                                                              SL. NO:  
                                                                                       
 DETAILS      MODE OF INJURY 
NAME   ROAD TRAFFIC 
ACCIDENT 
 
AGE  ASSAULT  
SEX  FALL FROM HEIGHT  
ADDRESS  TRAIN TRAFFIC 
ACCIDENTS 
 
IP NO  SPORT INJURIES  
DATE AND TIME OF 
ADMISSION IN  STANLEY 
HOSPITAL 
 INJURY BY ANIMAL  
DATE AND TIME OF EVENT  OTHERS  
PLACE OF EVENT    
DATE OF SURGERY     
DATE AND TIME OF DEATH    
FIRST AID ELSEWHERE    
                                                                                                                         
HISTORY        CLINICAL EXAMINATION 
 YES/ NO  CONCIOUSNESS  
H/O LOC  ORIENTATION  
H/O ENT BLEEDING  GCS  
H/O  SEIZURE  PALLOR  
H/O VOMITING 
IF YES  
 PR  
 
 
 
PROJECTILE/NON 
PROJECTIL/BLOOD 
STAINED 
H/O INJURY IN REGION OF 
ABDOMEN 
 BP  
H/O ABDOMINAL PAIN  RR  
H/O INJURY TO 
CHEST/HEAD. 
 CVS  
H/O CHEST PAIN  RS  
H/O DIFFICULTY IN 
MOVING ANY LIMB 
   
H/O HEMATURIA    
                                                                                                                         
EXAMINATION OF ABDOMEN 
BRUISES 
[NUMBER/SITE] 
 
CONTUSION 
[NUMBER/SITE] 
 
PUNCTURED WOUND/LACERATION  
TENDERNESS[LOCALIZED/DIFFUSE]  
GUARDING  
BLOOD IN MEATUS  
BLADDER DISTENTION  
PELVIC COMPRESSION TEST  
PER RECTAL EXAMINATION  
BOWEL SOUNDS  
 
EXAMINATION OF OTHER SITES 
CHEST COMPRESSION TEST  
EXAMINATION OF 4 LIMBS  
EXAMINATION  FOR  FACIO-MAXILLARY INJURY  
OTHERS  
 
DIAGNOSTIC PERITONEAL ASPIRATION 
POSITIVE 
IF POSTIVE NATURE OF ASPIRATE  
[BLOODY / BILIOUS] 
 
NEGATIVE  
 
 
 
 
 
BLOOD INVESTIGATIONS 
COMPLETE BLOOD COUNT  
RFT  
SERUM ELECTROLYTES  
LFT  
S.AMYLAE/LIPASE  
BT,CT  
INR,PT,APTT  
 
IMAGING                                                                           INITIAL PLAN                                                             
CHEST XRAY/ 
XRAY ABDOMEN 
  CONSERVATIVE  
FAST   LAPAROTOMY  
CT SCREENING     
OTHERS     
 
 
PAST HISTORY  
OUTCOME OF 
CONSERVATIVELY 
PLANNED PATIENTS 
 
INTRAOPERATIVE FINDINGS                                                                                                          
HEMOPERITONEUM   
PATIENT ALIVE 
/EXPIRED 
PRESENCE OF FOOD 
PARTICLES/FAECES/BILE 
  
NUMBER OF ORGANS INVOLVED   
ORGAN INVOLVED IS/ARE    
MESENTERIC TEAR    
POST MORTEM 
FINDINGS IF EXPIRED 
WAS THERE ANY ACTIVE 
BLEEDING/ORGANIZED 
HEMATOMA 
  
OTHERS   
 
 
